This study sought to identify the setting events reported by care staff as more and less likely to be associated with the challenging behaviors of people with intellectual disabilities. 65 staff working with 22 individuals were interviewed using an inventory of putative setting events. Findings were collated to allow identification of those events reported to be associated with increased and decreased likelihood of challenging behavior. Some events (e.g., being in a crowded room) were reported as strongly associated with the occurrence of challenging behavior, some (e.g., one to one support) as strongly associated with its absence. Some (e.g., day of the week) were reported to be largely "inert", many as idiosyncratically associated with occurrence, absence or inertness. Different categories of setting events contributed different relative amounts to reported variation in challenging behavior. The use of the inventory described here, or modified versions, may be a useful way of identifying relationships between setting events and challenging behaviors. The reported relationships identified in this study suggest ways in which routine service provision might be modified to help prevent challenging behavior.
Introduction
Attempts to account for the challenging behaviors of people with intellectual disabilities have focused most often on their immediate antecedents and consequences. Challenging behavior may be positively or negatively reinforced by its immediate consequences (e.g., attention: Mace, Page, Ivancic, & O'Brien, 1986) and this has led to the notion that challenging behavior serves a function for the individual (see, for example, Emerson, 2001) . Similarly, immediately antecedent events may act as discriminative stimuli indicating the availability of the relevant consequence, or as establishing operations increasing the value of the same consequence (Smith & Iwata, 1997) . Although parsimonious, this "ABC" framework provides a limited account of challenging behavior. In particular, variability in the occurrence of challenging behavior without variability in observed antecedents and consequences is frequently reported (Carr, Reeve, & Magito-McLaughlin, 1996; Gardner, Cole, Davidson, & Karan, 1986) . In recognition of such limitations, models of the development and maintenance of challenging behavior have increasingly incorporated "third variables" (Skinner, 1931 ) that refer to more distal aspects of the individual and/or the environment (e.g., Emerson, 2001; McGill, Clare, & Murphy, 1996; Murphy, 1997; Reiss & Havercamp, 1997) . Many terms have been used to refer to these individual and environmental aspects e.g., context, setting factors, setting events. The term "setting events", as used in this paper, refers to characteristics of the person and their environment "that materially enable [s] (or inhibit [s] ) what response forms can occur, and hence what behavioral relations may obtain" (Morris & Midgley, 1990, p.21) .
Despite the theoretical attention given to setting events, information about their nature, and mode and frequency of operation is limited. Such information has most typically been collected informally in the context of initial interviews with carers prior to more systematic analysis (Luiselli, 1998) . A small number of studies have collected more formal information from carers and subsequently found relationships between the occurrence of challenging behavior and a variety of specific (menses, mood, difficulty making self understood: Carr et al., 1996 ; e.g., pain, predictability of events, aversive events, fatigue : Horner, Vaughn, Day, & Ard Jr., 1996) ; and more idiosyncratic (Gardner et al., 1986) setting events. The indirect and correlational nature of such findings has prompted observational (Belfiore, Browder, & Mace, 1993; Repp, Singh, Karsh, & Deitz, 1991) and more experimental (Horner, Day, & Day, 1997; Kennedy & Itkonen, 1993; Kennedy & Meyer, 1996; O'Reilly, 1995; O'Reilly, 1997) investigations of the relationship between challenging behavior and a variety of putative setting events including sleep deprivation, otitis media, allergy symptoms, travel routes and schedule changes. Such studies have typically reported clinically significant relationships.
These studies suggest that more programmatic investigation of the role of setting events is warranted and will increase our capacity to understand and intervene with challenging behavior. The current study is intended to take forward such investigation by mapping the frequency of association between an extensive range of putative setting events and challenging Setting Events and Challenging Behavior 6 behavior, as reported by staff working with individuals who display such behavior. More specifically the study had the following aims:
1. To develop an extensive inventory of putative setting events, since previous research has collected such information either informally or in respect of a small number of events (cf. Setting Event Checklist in Gardner et al., 1986) . 2. To investigate the reports, using the inventory, of a relatively large number of care staff, since previous research has often reported results from small numbers.
Method Settings
Data were gathered in 18 residential service settings provided by a variety of different agencies. Settings varied widely in size having on average 10 clients (range: 2-27) and 14 staff (range: 5-26). Some settings were parts of larger units (e.g., a bungalow in a village community) while some were completely independent of other services.
Participants
Data were gathered on 22 people with intellectual disabilities -13 male and 9 female. The average age of participants was 30 years (range: 13-54). Participants' intellectual disabilities were described by residential home managers as mild in 4 cases, moderate in 5 cases, severe in 11 cases and profound in 2 cases. Sixteen participants had additional disabilities including epilepsy, hearing impairment, physical disability, social impairment, psychiatric disorder or significant chronic illness. Nineteen used at least minimal spoken communication with three having no speech. Participants were identified in conjunction with residential home managers as meeting the following three criteria: having an intellectual disability; displaying at least one challenging behavior (not necessarily of a serious kind) that, at least sometimes, occurred daily or more often; not currently (or in the near future) undergoing significant life changes such as changing accommodation, starting a new treatment or changing medication.
Procedure
Following their completion of the Behavior Problems Inventory (Rojahn, 1992 , updated January 1994 residential home managers identified the most frequently occurring challenging behavior displayed by each participant. Target behaviors included aggressive/destructive (12 participants, e.g., "grabbing staff clothing"), stereotyped (6 participants, e.g., "holding hands in front of eyes"), self-injurious (3 participants, e.g., "hitting head against objects") and other difficult (1 participant, "refusing to eat") behaviors. Managers were then asked to identify the members of staff in whose presence the behavior was "most likely" and "least likely" and one further member of staff whose presence "made no difference". This was done because of a companion study investigating variation in the occurrence of challenging behavior in the presence of different staff (McGill, Hughes, Teer, & Rye, 2001 ). These sets of three staff were then selected as respondents. In seven cases, however, managers reported that there was no variation in the target behavior across staff, and in nine cases managers were only able Setting Events and Challenging Behavior 7 to identify staff in some but not all of the three categories. In such cases additional or all respondents were selected at random (with the proviso that all must have worked with the participant for at least one month) so that there was a set of three respondents for each participant.
Respondents were these 66 staff (including one person counted twice who acted as a respondent in respect of the behaviors shown by two different participants living in the same home) and were mainly direct support workers. On average they had worked in the settings for over two years (range: two months -nine years) and most also had previous experience of working with people with intellectual disabilities. Their average age was 34 years (range: 18-63), 23 were men and 43 were women.
Measure
Respondents were interviewed using the Ecological Interview (EI), a schedule constructed by the authors (drawing on Wahler & Cormier, 1970) . The interview initially established that respondents were familiar with the participant's previously identified behavior and agreed with its definition. One respondent was not familiar with the behavior and was excluded from the study at this stage. Respondents were asked about their experience of the frequency, duration and intensity of the behavior and then, in the main part of the interview, were asked to state whether the target behavior was more or less likely (or "makes no difference", or "not applicable") across a range of setting events organised into categories as follows: physical setting (12 items, e.g., "living room"); time of day (9 items, e.g., "first thing"); day of week (7 items, e.g., "Monday"); time of year (6 items, e.g., "at Christmas time"); weather conditions (6 items, e.g., "stormy"); activities (13 items, e.g., "eating or drinking"); the presence of particular clients (number of items equivalent to number of other clients in setting); the presence of particular staff (number of items equivalent to number of staff in setting); social context (9 items, e.g., "alone"); personal context (14 items, e.g., "when he or she is ill"). Categories were identified that sampled, as far as possible, all elements of the "immediate setting containing that person" (Bronfenbrenner, 1977, p.514) with individual items informed, in some cases, by previous research suggesting that such items were associated, for some individuals, with more or less likelihood of challenging behavior.
Reliability
In three interviews, a second researcher independently coded staff responses. Items subsequently compared included frequency of the identified challenging behavior and the interviewee's indication of the likelihood of the challenging behavior across interview items.
Percentage agreement was 100% for frequency and 98.7% over the 309 situations about which likelihood judgements were sought.
Twenty staff were interviewed a second time after a median gap of 77 days (range 36 -169 days). Since data analysis was concerned with the identification of setting events reported, overall, to be more or less frequently associated with the various challenging behaviors displayed by various individuals, reliability was investigated by adapting the smaller/larger index (S/L) (Suen & Ary, 1989) . For example, at the first interview 6 of the 20 staff included Setting Events and Challenging Behavior 8 in the test-retest reliability study rated participants' challenging behaviors as being more likely in the bedroom, 6 as it making no difference, and 8 as it being less likely. At their second interview, 7 of the same staff, reporting on the same participants' behaviors, reported challenging behavior as more likely in the bedroom, 8 as it making no difference, 5 as it being less likely. Accordingly the S/L was calculated by adding the lower number in each category (6 for more likely, 6 for making no difference, 5 for less likely) and dividing by the sum of the higher number in each category (23, in this case). S/L indices were calculated for each setting event in this manner (excluding those rated by less than 10 respondents on both occasions) and averaged within categories of setting events. Overall average agreement was 79% (range across categories: 66-86%) suggesting acceptable temporal reliability, that is the results reported below would have been very similar had they been collected from the same respondents at a different point in time.
Results
Setting events associated with more/less likelihood of challenging behavior Table 5 about here ____________________ Many of the events rated obtained clearly differentiated responses in which a significant majority favoured one category rather than the others. Table 6 includes only those events meeting two criteria: N was at least 20; and at least 50% of respondents chose the "less likely" or "more likely" category. Given the small number of events that met the criteria for being strongly associated with less likelihood of challenging behavior it is worth drawing attention to those that came close. Leisure activities in the house and out of the house were both endorsed as "less likely" by 47% and doing easy tasks by 46%.
Parallel criteria for events that "made no difference" were met by a large number of events including: all days of the week; all seasons of the year; all weather conditions; being in a small group of staff and clients (less than six); when his/her medication has been changed; when his/her eating routine is changed; and when he/she on a diet. Ratings of the likelihood of challenging behavior in the presence of particular staff or clients deserve special mention. As, of course, different staff and clients were rated by different respondents it only made sense, above, to combine all ratings. This suggests that staff/client presence should be included in the list of events that made no difference but a more appropriate conclusion is, perhaps, that the presence of the majority of staff/clients made no difference while the presence of considerable minorities of staff/clients was reported to be associated with either more or less likelihood of challenging behavior.
____________________
Insert Table 6 about here ____________________
In focusing on those events with the greatest reported association with challenging behavior, Table 6 rests on the expectation that respondents should, by chance, rate events equally across the three categories of "more likely", "less likely" and "makes no difference". This may be an appropriate (since cautious) approach to the identification of specific events that are reported to be strongly associated with challenging behavior. The null hypothesis, however, might be that setting events are "inert" (i.e., not associated with challenging behavior) and that respondents should therefore rate their association with challenging behavior as "makes no difference". As noted above, a number of specific events were, indeed, rated in this way. Following this line of argument, Table 7 shows the percentage of valid less likely/makes no difference/more likely responses for each category of the EI. EI categories are rank ordered (from least to most) by percentage score for "makes no difference" since high scores in this category suggest an attribution of "inertness". The fifth column shows the amount of variation from "makes no difference" attributed to each category, and the final column the percentage variance in the frequency of target behaviors attributed to each category. This last column is labelled "hypothetical" since its calculation rests on a number of assumptions including that the original ratings are on similar scales (e.g., a "more likely" on, say, weather conditions reflects, on average, the same amount of difference in the frequency of the target behavior as a "more likely" on, say, social context) and that categories are related independently to reported variation in the likelihood of target behaviors. These data, albeit the precise figures should be interpreted cautiously, indicate the relative degree of association between reports of challenging behavior and the categories of setting events sampled in the EI.
Insert Table 7 about here ____________________
Discussion
The epidemiology of challenging behavior is typically concerned with the identification of prevalence rates, and correlated variations in these rates with substantive and usually permanent individual characteristics (e.g. syndrome, sensory impairment etc). The behavior analysis of challenging behavior, although theoretically about the relationship between such behavior and environmental circumstances, has typically concerned itself with the identification of immediate, usually fleeting, correlated antecedents and consequences. Clearly both of these approaches have been of great value in helping to identify the causes of (i.e., sufficient and necessary conditions for) challenging behavior, both generally and in specific individuals. The results of this study suggest that variation in challenging behavior may also be correlated with a range of environmental and personal setting events that have been infrequently investigated either by epidemiological or behavior analytic methods.
Two main findings were reported. Firstly, staff reports indicated a number of different relationships between setting events and challenging behavior. Some events were reported to be strongly associated with the occurrence of challenging behavior, some with its absence. Some were reported to be "inert", others to be idiosyncratically associated with occurrence, absence or inertness. Secondly, the results suggested that different categories of setting events contributed different relative amounts to variation in reported challenging behavior. These findings will be discussed in turn.
The events reported to be strongly associated with increased likelihood of challenging behavior are, in general, not a surprise, though the degree to which they have been studied in previous research varies considerably. Three of the four most strongly associated events (tense/anxious, bad mood, depressed/sad) were emotional states whose influence has been very little studied. Clearly, it is possible that, in some cases, such emotional states are simply alternative descriptions for challenging behavior e.g., angry/aggressive behavior leading to the attribution that the person is in a bad mood. Recent research (Carr et al., 1996) , however, suggests that staff are able to discriminate a client's mood prior to the display of challenging behavior so that the possibility exists that such states are either causal or, at least, early signs of challenging behavior. Other events identified included some that have already been widely studied e.g. "difficult tasks" and "doing nothing" have been identified as frequent antecedents (probably establishing operations) to challenging behavior (e.g., McGill, 1999) . Similarly, difficulty in both expressive and receptive communication is acknowledged as an important influence on challenging behavior though interest in receptive communication has grown more slowly (Carr et al., 1994) . Some of the other events identified (e.g., crowded room, noise) have often been suggested but little studied (Durand, 1990) .
Rather fewer events were found to be strongly associated with less likelihood of challenging behavior. In part this probably reflects a bias in the construction of the EI towards events that were likely to be associated with challenging behavior. A wide range of events were found to be "inert". Many of these events (e.g., "Monday", "Spring") had a different status to the other events in the inventory. While a difficult task is readily understandable as perhaps influencing the likelihood of challenging behavior, the day of the week (and similar events) clearly cannot operate in this way and any relationship found could only be indicative of a relation between unknown factors (that are correlated with day of the week) and challenging behavior.
The second reported finding, that different categories of setting events contributed different amounts of "variance" to challenging behaviors, should clearly be interpreted with caution given the assumptions on which it is based. The point of interest, however, is the extent of reported contribution to variance in challenging behavior arising from factors little investigated in challenging behavior research. Although there has been considerable research on the relationship between some of the events included in the activity category and challenging behavior (Emerson, 2001) , much less attention has been given to time of day, physical setting, personal and social context which, according to these calculations, contribute as much to variation in challenging behavior in the natural setting as activity. No or practically no attention has been given to the other categories (clients, staff, time of year, weather, day of week) even though, between them, these are reported as contributing over 30% to variation in target behaviors.
The results reported here have a number of potential implications for clinical practice and research. Information about the setting events associated with an individual's challenging behavior is most likely to be gathered by interview (e.g., O'Neill, 1997). An ecological inventory of the kind reported here could be useful, in an analogous way to reinforcement inventories, in the more systematic gathering of information about setting events. Such information might have causal significance in itself or might help to identify settings in which observations or more detailed information can be gathered. It may also, as noted by Wahler & Cormier (1970) , help to counter common notions that a person's challenging behavior occurs "all the time" and help to identify settings in which intervention is most practical and valuable. An expanded inventory that paid more attention to events more likely to be associated with the absence of challenging behavior could also help in the identification of "neutralising routines" (Horner et al., 1997 ) that could be used in intervention to counter the influence of other, unexpected or inevitable, events that are likely to evoke an individual's challenging behavior. Although good practice in work with people with severe challenging behavior requires a focus on functional analysis and the development of individually-tailored interventions (Emerson, 2001) , there is great scope in more routine service provision for the identification and provision of environments that, for the great majority of individuals, will promote adaptive behavior and help to prevent challenging behavior. The content of such provision might be based, amongst other things, on the data collected by devices such as the EI. For example, the results of the present study suggest that services that are seeking to prevent challenging behavior should: seek to promote positive emotional/physiological states (and counter negative ones); avoid crowds and excessive noise (or teach people how to handle them); avoid difficult tasks (or teach people how to handle them); communicate in ways that can be understood and ensure that clients are helped to develop effective communication methods; avoid people having nothing to do or having to wait for things to happen (or teach people how to cope with these events); and pay attention to the organisation of mealtimes. Such "molar" (Carr, Carlson, Langdon, Magito-McLaughlin, & Yarbrough, 1998 ) strategies could substantially reduce the occurrence of challenging behavior in very many people with intellectual disabilities.
Further research in this area might address a number of issues. First, it is important to replicate and extend the current results with larger groups of people with intellectual disabilities. As well as confirming (or casting doubt on) aspects of the current findings this would allow the investigation of relations between ratings made and characteristics of both participants (e.g., gender, topography and function of behavior) and respondents (e.g., gender, general beliefs about challenging behavior). In such work there is scope for adding to/revising the list of setting events used in the current study to ensure a better balance between events likely to be associated with the reduced likelihood and the increased likelihood of challenging behavior. Second, the relations between setting events and challenging behavior suggested by the above results require validation by more direct data. Just as relations with some such events (e.g., disturbed sleep: O'Reilly, 1995) have been subjected to descriptive and experimental analysis so other relations might be investigated similarly. Strategies for the investigation of such relations are beginning to be developed (Baer, Wolf, & Risley, 1987; Belfiore et al., 1993; Carr et al., 1996; Horner et al., 1997; Kennedy & Itkonen, 1993; Kennedy & Meyer, 1996; O'Reilly, 1995; O'Reilly, 1997; Repp et al., 1991; Smith & Iwata, 1997) and now need to be applied to the investigation of a broader range of events. Setting Events and Challenging Behavior 22 Table 6 Setting events reported as associated with more/less likelihood of challenging behavior by at least 50% of respondents Less likely (% endorsing) More likely (% endorsing)
During the night (67%)
1-1 situation with staff/carer (54%)
When he or she is tense or anxious (89%)
When he or she is in a bad mood (82%)
In a crowded room (69%)
When he or she is depressed or sad (66%) Doing tasks which they find difficult (64%)
When there is a lot of noise (58%)
When he or she has difficulty in making himself or herself understood (58%) Doing nothing (54%)
Waiting for an activity to begin (54%)
Breakfast time (53%) When his or her sleep has been disturbed (52%)
When he or she has difficulty understanding others (50%)
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